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Within this environment, most state universities have pursued significant reductions in operating costs. This has included cuts in the number of permanent faculty and staff, hiring even more part-time instructors, rising student-to-teacher ratios, and reductions in the number of classes and program offerings (Mitchell and Leachman 2015) . In some states, the search for add itional revenue has included limits or cuts in the number of state-resident undergraduates and the recruitment of out-of-state and international students who pay higher tuition fees.
Compounding the challenges faced by public higher education, in states like California the population is growing and the labor market is in need of students with a bachelor's degree or higher. One study estimates that California faces a severe shortage of highly educated workers unless there is a substantial expansion of its public higher education system. 1 In the midst of rising tuition and fee costs for students, the University of California (UC) and many other public universities have re-invested a portion of their tuition income and other ca mpuses resources into need-based aid (known as "return-to-aid"). The scale of return-to-aid policies is significant and relatively new. The objective is to mitigate rising costs for lower-and middle-income students. The dramatic growth in institutional aid then compliments federal financial aid including Pell Grants, direct loan programs, as well as state-based financial aid programs such as California's Cal Grants.
This has resulted in a "progressive tuition model" that charges higher-income students more to help reduce the cost and debt for lower-income students and their families. State governments use to do this via tax and spending policies, providing subsidies to universities who then charged uniformly low tuition and fees. But with the precipitous declining funding support by lawmakers, now public universities are taking an increasing role in taxing the wealthy to pay for the poor (Douglass 2015) .
But is this evolving financial aid model as currently formulated working? What levels of financial stress are students of all income groups experiencing? And are they changing their behaviors?
This study explores these questions by utilizing data from the Student Experience in the Research University (SERU) Survey of undergraduates and other data sources. We focus the analysis on students at the nine undergraduate campuses of the University of California (UC). The UC network of campuses has made a concerted effort to mitigate costs for low-income students. As a result, some 55 percent of all UC undergraduates pay no tuition.
We also explored SERU data at 10 other major public flagship universities that are members of the prestigious Association of American Universities (AAU)-a group of 62 major research universities. All of these campuses collaborate in administering SERU surveys and share data to gauge changes in student demographics, experiences, behavior patterns, and postgraduate p lans. SERU data is also linked to other institutional data sets.
We also limit our analysis to the survey results from 2014 which was preceded by significant tuition increases and in which lower-income and middle-class students and their families experienced significant economic difficulties in the slow aftermath of the Great Recession. The 2014 cohort includes survey responses from 130,125 students. We also provide some limited longit udinal analysis from previous SERU surveys in 2010 and 2012. In summary, we find that significant increases in tuition and costs related to housing and other living expenses have not had a negative impact on the number of lower-income students attending UC. Reflecting to some degree UC's robust financial aid policies, and perhaps the growing number of lower-income families in California, there has been an actual increase in their 4 number-a counterintuitive finding to the general perception that higher tuition equals less access for the economically vulnerable. We also find that students' academic performance and satisfaction with their academic and social experiences are not related to family income.
At the same time, there is evidence of a "middle-class" squeeze, with a marginal drop in the number of students from this economic class. Students' concerns for paying for higher education and accumulated student debt in the 2014 SERU are predictably higher among lower-income students, yet upper-middle-income students (with annual family incomes from $80,000-125,000) are the least likely to agree that the cost of attendance is manageable. With these and other nuances and caveats briefly discussed in this study, the progressive tuition model appeared to work in terms of affordability and with only moderate indicators of increased financ ial stress and changed student behaviors. These results are not necessarily predictive of the future if tuition rates go up further. In addition, housing and living costs are increasing for most students. In the period we studied, 2010 through 2014, these costs rose but appear to have been manageable for most students. However, since then, living costs have climbed considerably in most areas of Ca lifornia and in the communities that surround the AAU campuses we include in our analysis. While they are not inseparable, it does appear that housing and living costs are a much more significant factor related to university affordability than tuition among the research-intensive universities we focus on.
More results from our study shortly, but first a discussion o f the allure of free tuition, and the realities of declining public investment in higher education.
The Allure of Free Tuition
Throughout the world, tuition at any level is regarded as a significant barrier for university access to disadvantaged socioeconomic groups. In South Africa, students have protested and demanded free tuition at all its public universities. The "fees must fall" movement has resulted, thus far, in classes being suspended and student occupation of university buildings. ( Hauser 2016) . Similar protests occurred in Brazil (Prengaman and Dilorenzo 2016) . And in Chile, the promise of free university tuition at public universities for students from public high schools propelled president Michelle Bachelet into power (O'Boyle 2016) and, subsequently, the difficulties of defining who should get a highly sought and limited public good for free, and how a nation can pay for it.
The political movement for free tuition is often demanded by stakeholders without a significant plan on how to make up lost revenue or concern about the cost-benefit ratio of providing large subsidies for more wealthy students. Universities are like other organizations in society, if they lose significant income there are consequences. In the case of public universities, this can include reductions in enrollment capacity, in the number of courses offered, and in rising st udent-to-faculty ratios.
There are many different types of higher education institutions in the US with different missions and costs, and different demographic mixes of students-community colleges, vocational institutions, liberal arts colleges, master's granting universities and research-intensive universities, most public and some private, some open to all students with many being enrolled part-time and some highly selective with full-time students. Hence, there are very different dynamics among the institutions related to the operational costs of educating students, what students are charged, and what levels of debt they may or may not incur.
Thus far, there is very little research on the impact of rising tuition on students when matched in some form with evolving financial aid policies. Nor is there significant analysis on the socioeconomic costs and benefits derived by tuition-free higher education.
2 Indeed, while economists have focused attention on the market relationship of rising costs for consumer goods on consumer choices, the complex relationship between rising tuition, financial aid, and access at public universities has only recently emerged as a significant area of research.
Our study does not portend to fully explore all of these important public policy issues, but rather to provide a case example of a group of peer public research-intensive universities, focusing mostly on the University of California, and on student satisfaction and behaviors. All of these universities have raised tuition in the face of state disinvestment; all are pursuing in one form or another the progressive tuition model.
UC and the Progressive Tuition Model
Reflecting national trends, over the past two decades state funding for California higher ed ucation on a per student basis has declined considerably. In part, economic downturns and an inadequate tax model led to cuts in funding for the University of California and other public colleges and universities. Another reason for the decline in per student funding is the increased public mandated costs of health care and pensions, and large-scale investment and costs related to prisons. Higher education must compete for tax do llars as "discretionary" spending (not mandated by law).
The onset of the Great Recession accelerated the disinvestment pattern, resulting in a 30 percent drop in state funding to California's world-renowned public university system between 2008 and 2012 (Cook, Murphy, and Johnson 2016; Parker 2015) . At the same time, UC continued to enroll more students to meet a social contract to accept students who graduate in the top 12.5 of high school graduates. UC faced a significant conundrum.
A growing state population and increased high school graduation rates meant increased demand for access. Should UC continue to grow in the midst of declining state funding per st udent? Or continue to enroll students to meet its social contract. UC's political calculation was to continue to grow in enrollment. As a result, the number of undergraduate degrees awarded grew by 47 percent between 2000 and 2014, from 32,741 to 48,069 degrees (University of California 2015).
3
To partially make-up for the loss in state funding, UC increased student tuition and fees. In the 2005-2006 academic year, tuition and fees was $7,430 per year at UC's nine undergraduate 6 campuses; by 2011-2012 it climbed to $14,460. In this period, UC continued to enroll additional students to help maintain its social contract with the people of California-even though it was not receiving state funding for the increased workload. The result? Student-to-faculty ratios climbed, and the overall expenditures per student declined from approximately $18,000 per st udent (undergraduate and graduate) to $16,500 (University of California 2015).
To help mitigate the impact of increased tuition for lower-and middle-class students, UC devotes some 33 percent of all tuition income to need-based financial aid that differentiates net costs across income groups. This is in addition to federal and state programs for lower-income students, such as Pell Grants and Cal Grants. Approximately $8,500 dollars of the current $14,460 in tuition and fees for an academic year goes now to fina ncial aid primarily for lower income students (University of California 2013).
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Between 2007-2008 and 2015-2016 , institutional aid spending more than doubled at the universities, growing from $313 million to an estimated $735 million at UC. Institutional aid includes the Blue and Gold Opportunity Plan, established in 2009-2010, which fully covers tuition and fees for students with family income under $80,000 a year. The Middle-Class Scholarship, a state funding aid program, partially covers tuition for families up to $150,000 in annual income.
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As noted, about 55 percent of undergraduate students at UC receive aid sufficient to fully cover systemwide tuition and fees; an additional nine percent receive partial tuition coverage. In determining need-based aid, UC first applies applicable federal and state aid on a student's behalf and assumes each student must contribute $9,500 through work or borrowing. It then uses institutional aid to fill any remaining gap between available resources and the cost of attendance. UC's average gift aid per recipient from all sources exceeds tuition by about $4,600-meaning the average aid award pays for some living costs (Legislative Analyst's Office 2016).
Socioeconomic Background of UC Students
How do these combined aid policies impact the net costs of attendance and student debt le vels? Figure There has been a slight decline in attendance among students from upper-income backgrounds, particularly from families in the $106,000-132,000 income range. The share of students from the highest-income families (over $159,000 in income) rose slightly during the Great Recession but is constant now at about 20 percent of total UC attendance.
Since stated tuition rose at UC, it is important to note how net costs have diverged for lowerand upper-income students over the past decade at UC, as shown in Figure 2 . The net cost of attendance (taking into account grants, scholarships, and other gift aid, and adjusting for inflation) 8 has stayed flat for lower-income families. By comparison, the net cost for middle-income families has risen slightly, while the net costs for upper-middle and upper-income families making over $106,000 annually has risen close to $30,000.
In recent years, more students have been borrowing to finance their college education. Figure  3 shows the inflation-adjusted student loan debt burden of graduating seniors in the UC system, from 1999 -2000 -2014 . Up until 2008 -2009 , the average debt among students who borrow had been declining slightly, to $17,600, with an increase to $20,600 over the following years. Close to 50 percent of graduates had no student loan debt, although this fract ion has declined to 45 percent in the most recent years. We see that the shares of students borrowing above $22,000 for college have risen since 2009.
Focusing on student loan debt burden by parent income groups in Figure 4 , we see that lower-income students have always been more likely to borrow, but that the likelihood of borrowing and the average amount of cumulative borrowing among these students has only risen slightly since 2009. There are larger increases in cumulative borrowing among the middle-and upperincome groups, and larger increases in the likelihood of borrowing among graduating seniors whose families make $53,000 to $159,000.
It appears that higher aid, combined with tuition increases, has resulted in greater net cost differentiation by income. Lower-income students in the UC system are paying similar net costs when compared to students to a decade ago, with only a slight increase in their debt burden. St udents from higher-income groups are paying greater net costs and taking on more debt.
At least to date, the increase in tuition, and costs related to housing and other living expenses, has not had a negative impact on the number of lower-income students attending UC. Reflecting to some degree UC's robust financial aid policies, and perhaps the growing number of lowerincome families in California, there has been an actual increase in their number-a counterintuitive finding to the general perception that higher tuition equals less access to the economically vulnerable.
At the same time, there is evidence of a "middle-class" squeeze (particularly among students that report upper-middle-class family incomes of $106,000 to $159,000) with a marginal decline in their enrollment numbers. This also may partially reflect an overall decline in middle-class families in California's population, as well as concerns over affordability and market shifts with more Californian's seeking higher education in other states.
SERU Survey Data
Among the lower-, middle-, and high-income students at UC, what level of economic stress are they experiencing? Do students' academic and social experiences and behaviors vary by income? The SERU Survey provides a window for examining these questions.
SERU is administered as an on-line survey administered to all undergraduates at participating universities, including all nine of UC's undergraduate campuses and more than 20 major public universities in the US, all of which are members of the Association of American Universities (a version is also administered internationally at top-tier national universities). Undergraduate students answer questions about their background (socioeconomic status, parental education, personal characteristics, high school GPA, goals and aspiration, reason for attending their univers ity), their various forms of academic engagement (for example, time allocation, student to faculty interaction, research engagement, campus climate, community and civic engagement, cocurricular activities), their satisfaction (academic and social experience, sense of belonging, val- ue for money), and their self-assessed learning outcomes (understanding their field of study in the major, quantitative and writing skills, and leadership skills).
Our analysis uses data largely from the 2014 administration of the undergraduate survey at the nine undergraduate campuses of the University of California and 10 other public AAU universities outside of California:
As noted, for the 2014 cohort of data, we analyze over 130,000 survey responses (see Appendix A information on total responses by family income, parental education, and race/ethnicity. We also utilize data and analysis from previous SERU surveys in 2010 and 2012 (Chatman 2011) to look for changes in behaviors and perceptions among income groups, and by race and ethnicity.
Affordability and Academic Engagement
We first focus on responses related to the issues of affordability, academic engagement, and the concerns of students by socioeconomic status. Students are categorized by their self-reported family income: under $35,000, $35,000-79,999, $80,000-124,999, and $125,000 and over. This grouping reflects a general equal distribution of students among the income groups and past categories of students by family income in previous SERU research.
All financially independent students are classified together as a separate group. These income groups are separated by campus type (the nine UC campuses compared to the 10 other AAU institutions participating in the SERU Survey in 2014) for comparisons across income groups and between the UC system versus other research institutions.
When asked if the total cost of attendance is manageable, around 60 percent of students in the lowest-and highest-income groups agree with the statement (see Figure 5 ; data for all henceforth figures are provided in Appendix B). The share of students agreeing falls in the middleincome groups before rising again for the highest-income students. These perceptions about managing cost of attendance are similar when comparing UC and other AAU institutions' respondents: lower-income students are the most likely to agree, while upper-middle-income students from families making $80,000-125,000 in income are the least likely to express agreement. UC students from families making over $80,000 a year are less likely to agree that the cost of attendance is manageable compared to other AAU students. Students' concerns with paying for their education and accumulated college debt follow a more predictable pattern; these concerns are highest among students from families making under $35,000 in annual income and are similar for students in the $35,000-80,000 range before falling among students from higher-income families (Figures 6 and 7 ). This pattern of concern for paying for undergraduate education is similar across institutional types, but concerns about paying for education and educational debt are somewhat lower at other AAU campuses versus among students in the UC system.
The overall concerns about financing college appear to be rising over time (Figure 8 ), at both UC and other AAU campuses; current concerns about financing a college education and educational debt appear to be more salient. What actions did students take in 2014 to meet their costs of attending college? To mitigate increasing costs, some students may have taken on-or offcampus employment, as well as taken action to cut back on academic and personal expenses.
Student Behaviors-Employment
SERU data indicates that the likelihood of working is negatively correlated with family income for dependent students. We do have concerns that students who are employed more than 20 hours may be underrepresented among SERU survey responses. Among those that did respond, working students at both UC and other AAU institutions work a similar number of weekly hours. Source: UCUES 2010 , 2012 , 2014 and SERU 2012 , 2014 Independent students are both more likely to work, and tend to work many more hours, with over half of working independent students reporting 20 or more weekly hours of paid work.
The share of students having any employment (both on-or off-campus) is smaller overall at UC campuses versus other AAU institutions participating in the 2014 SERU survey (Figure 9 ). Almost 46 percent of all UC survey respondents reported working for pay in 2014; this proportion is similar among UC students with family income under $35,000 up to family incomes of $80,000 to $125,000.
Over 52 percent of students at other AAU institutions reported working, with almost 56 percent working among dependent students from families making under $80,000, down to 43.6 percent of students from the highest-income families. About 54 percent of UC independent students work for pay, compared to 65 percent of independent students attending other AAU campuses.
This difference between UC and other AAU students in employment applies across all family income categories and among independent students. UC campus respondents from families making under $80,000 year, as well as independent students, were 10 percent less likely to report having any employment in the 2013-2014 academic year. This gap in employment between UC and other-AAU students closes among students from higher-income families, but UC students are still less likely to work overall. Among working students, the distribution of hours of work is remarkably similar for students from the poorest families up to upper-middle-income families, for both UC students and students attending other AAU institutions (Figure 10) .
Working students from all families in the lower three income categories (under $35,000; $35,000 up to $80,000; and $80,000 to $125,000) have a median of 15 hours/week of work in each income group. Students in each income category reported 10 hours/week at the 25th percen 15 tile of working students in each income group, and 20 hours/week at the 75th percentile for the same income groups.
Working students from upper-income families have a slightly lower reported median for hours worked, although the distribution of hours worked is still similar to other dependent st udents. Independent students who work report many more hours of work; the median hours worked per week is 20 for UC and other-AAU students, with the 75 percentile of hours worked at 30 hours/week for UC students and 35 hours/week for students attending non-UC SERU institutions.
Student Behaviors-Cost Saving
Turning to cost-saving behaviors reported by students in the 2014 SERU, we see that UC students across all income groups were more likely to report skipping meals versus other AAU students. Students from lower-income families were more likely to report cutting personal spending or skipping meals. Almost 26 percent of UC students reported skipping meals to meet college expenses, compared to 18 percent of non-UC students in SERU (Figure 11 ).
Over 30 percent of UC students from the poorest families (under $35,000 in family income) and independent students reported skipping meals; for non-UC students, this rate ranges from 25-29 percent. Within each income group, UC and non-UC students were equally likely to report cutting personal spending in the previous academic year, with independent UC students more likely to report this compared to non-UC students (Figure 12) .
The 2014 SERU includes more detail on cost-saving behaviors taken among UC students only. As one may expect, students from lower-income families are more likely to say "yes" to any of these activities versus students from higher-income families. (See Appendix table A.2) However, there are some actions that are taken slightly more often by students from middle-income families (with incomes between $35,000 to 80,000 and $80,000 to $125,000) versus poorer st udents, such as:
• Asking for a re-evaluation of a financial aid package; • Saving cash on books, either by buying fewer books or used books, or by using books on reserve at the library; • Taking more courses per term; • Taking other actions to graduate quickly; • Using AP or similar credit to substitute for college courses; • Taking lower-cost community college courses.
Only 1-5 percent of all income groups of students reported "cost hasn't been a problem" e xcept for dependent UC students from families making $125,000 or more in income, where almost 18 percent agreed with this statement.
Compared to a previous SERU Consortium generated analysis of the 2010 SERU Survey data, the mean counts of cost-saving behaviors by income category is very similar (Chatman 2011) . Behaviors include applying for financial aid and scholarships for the first time, buying few books, taking a leave of absence for financial reasons, taking more courses per quarter to graduate earlier, opting not to do study abroad, getting a job for the first time, increasing the number of working hours, increasing the student loan amount and similar questions.
The accompanying Table 1 summarizes the number of cost-saving behaviors taken by students to meet college expenses. There were increases in these behaviors among students from middle-and upper-middle-income families (from $65,000 to $199,000); the mean behavior count 
Academic Performance and Satisfaction
What does the 2014 SERU tell us about academic performance, academic satisfaction, and other campus experiences of students in different income groups? Figure 13 is a box plot of student respondents' campus GPAs, by income group and institutional type (UC/other AAU). Each box indicates the median, 25th, and 75th percentile GPAs of respondents; the whiskers indicate outlying GPAs within 1.5 times the interquartile range (IQR). We see that these students' GPAs are largely similar across income and institutional groups, with a slight increase in the 25 th, 50th, and 75th percentiles in higher-income groups.
However, satisfaction with one's GPA appears to be higher among students from higherincome families ( Figure 14) ; more students express their satisfaction with their GPA in the over-$125,000 family income group compared to the under-$35,000 income group. Also, students at other AAU institutions in all family income groups are more likely to be satisfied with their GPA compared to UC students with similar incomes.
SERU measures of student satisfaction with the academic and social experience in college are strikingly similar across income categories. The majority of students at all campuses are somewhat-to-strongly satisfied with their overall academic and social experiences in college, with lower-income students slightly less likely to express satisfaction (Figures 15 and 16 ). Students across institutional types and across income groups are also likely to agree with the statements "I belong at this institution" and "I would still choose to enroll here" (Figures 17 and 18 ). For all of these statements, UC students in each income group were slightly less likely to express positive satisfaction or agreement with the statement compared to other AAU students.
These findings on student experiences from the 2014 SERU are largely similar to findings in the 2010 study of UC's SERU data; academic and social satisfaction was slightly higher among students from higher-income families, but that the overall shares were similar across income groups (Douglass and Thomson 2012) . This brief expands the scope to non-UC AAU institutions participating in SERU, and we see similar responses among these institutions.
Similarly, the 2014 SERU responses do not show a "middle-class" squeeze in students' academic and social behaviors and satisfaction; responses of satisfaction or agreement do not follow a U-shape by income group. The only question where this applies was for "the total cost of attendance is manageable"; students from families making $80,000-125,000 in income were the least likely to agree with this statement, compared to students from both lower-income and the highest-income families.
However, no U-shape in the responses is seen regarding student concerns about paying for education and for student debt; concerns are uniformly higher among lower-income students, and these financial concerns lessen as incomes rise.
Race and Ethnicity
Within UC campuses, students who identify with an underrepresented minority group (URM), such as Latina/os, Hispanics, American Indians, African Americans, Native Hawaiians, and Pa- cific Islanders, are more likely to express concern with financing their education when compared to Asian and white students in the same income groups. Concern with paying for their education, as well as student debt, is considerably higher among URM students and slightly higher among Asian students, compared to white students in similar income categories.
When asked if the cost of attendance is manageable, lower-income URM students agree at similar rates to white and Asian students, but URM students from families making over $80,000 a year are slightly less likely to agree, compared to higher-income Asian and white peers. At the same time, URM students, followed by Asian students, had higher concerns over debt accumulation than white students, again across income groups. Yet a lower percentage of Asian students across all income groups also reported to be less likely to be employed then their URM and white counterparts (see Figures 19 through 22) .
This again raises the issue of cultural, racial, and ethnic differences among students regarding the reality and their perceptions of affordability that could, in addition, be further illuminated by looking at variables such as the discipline or major that students are pursuing. It also indicates that income alone is an incomplete measure of the ability to pay for college; asset ownership of real estate and savings, which is considerably higher among white and lower among URM families, are likely very important in understanding the perception of students regarding college costs. This is a topic we plan to further explore with the SERU data.
In our cursory look at broad categories of race and ethnicity by income group, satisfaction and belonging across ethnic categories for students in the UC system, underrepresented minorities (URM) students across income groups express similar levels of satisfaction and belonging as white students with similar family incomes. Levels of satisfaction are slightly lower for students with Asian backgrounds across income groups, particularly with regards to satisfaction with their academic experiences in college (see Figures 23 through 24) .
Across ethnic groups, the median and mean behavior counts taken by URM, Asian, and white students are similar, with higher-income URM students reporting slightly more actions taken to reduce expenses compared to white and Asian students
Graduation Rates
Finally, we think it is important to consider access, affordability, and student behaviors, and their correlation with graduation rates. Bowen, Chingos, and McPherson (2009) found that higher net prices at public flagship universities are associated with lower four-year and six-year graduation rates among students from the bottom quartile of family income. Conversely, higherincome students' graduation rates are unaffected by changes in the net price of attendance. This suggests that a shift in aid policy favoring lower-income students may increase graduation rates of these students.
We want to know if this change in financial aid policies across the income distribution ultimately improves the graduation rates of lower-income students. For this analysis, we have not yet explored the data that links family income, affordability, and student behaviors and exper iences with graduation rates. But we do know that the overall retention and graduation rates of UC students have improved over the last 15 years. The four-year graduation rate for the 2010 entering UC freshman cohort was 62 percent, and 82 percent in six-years-among the highest of all public research universities.
Approximately 18 percent of all undergraduates in the UC system are also community college transfer students entering one of its campuses at the junior year. Some 87 percent of these transfer students who entered UC in 2010 also earned their bachelor's degree (University of California 2015). According to a recent report (part of a required statement on actual and targeted performance measures for UC adopted in recent budget language by the state legislat ure), lower income students are only slightly less likely to graduate in four years than students with greater family or personal wealth (Legislative Analyst's Office 2016).
Tuition as a Path for Affordability
With some important qualifications and concerns, the progressive tuition model appears to have worked during a period of quickly rising tuition. For most students, it kept college affordable for all or most income groups. Hence, our conclusion is that higher tuition rates at public universities, if accompanied by robust federal, state, and institutional financial aid, appears to be a viable path for maintaining access to lower-income students, and for generating income needed for institutions to maintain or improve student-to-faculty ratios and other measure of quality.
Low or no tuition at public universities also correlates with higher attrition rates and longer time to graduate; at the same time, higher tuition rates tend to push the average student to grad uate in "norm" time (four years in the US) to avoid greater costs. Time-to-degree is important because it can mean less or more enrollment capacity for new students to enter selective univers ities, most of which can no longer grow in total enrollment.
This brings us to the concept that tuition and fees at public universities can be too high, but they can also be possibly too low, particularly if they starve institutions of funding and therefore their ability to meet their purpose in society. At least in our American case study, focused on a selective group of public universities within the SERU Consortium, and with the caveat of a robust financial aid system, demanding lower or no tuition does not appear to be based on any clear analysis of the correlation of tuition and affordability. It appears mo re as a politically attractive way to appeal to the public and voters, while ignoring the financial consequences for public co lleges and universities and the quality of the student experience, and the regressive nature of free tuition. Particularly in societies with substantial disparities between the rich and poor, and without strong social welfare services, free tuition represents a substantial subsidy for more wealthy students who often crowd out lower-income students in the world's leading universities.
Yet we also stress that these results are not necessarily predictive of the future if tuition rates go up further, or if financial aid support declines relative to the cost of tuition and living expenses. The fact is that we still do not know much about the elasticity of tuition pricing and its effects when accompanied by robust financial aid policies, or, the effects of debt aversion and similar behaviors among socioeconomic groups, or within developed versus developing economies. This points to a significant gap in the research in an age where public universities must develop a dramatically revised funding model if they are to provide access that promotes significant levels of socioeconomic mobility.
Furthermore, and as noted previously, it appears that a greater barrier to university access and completion is the rising cost of living in California. There is evidence that a growing number of students face challenges to their food and housing security. Higher education policy experts increasingly view California's intersection of federal and state financial aid programs as adequately addressing tuition costs, but less effective in assisting lower-income students with housing and other costs of college attendance (TICAS 2018) .
The University of California and each of its campuses are attempting to formulate new policies and programs to help address food and housing security (UC-GFI 2017) . This includes plans for additional university constructed and managed housing. For campuses in regions with rapidly escalating housing costs, a progressive tuition model might also include increasing tuition for upper-income students, with a larger proportion of the university tuition income designated for housing and living costs. However, in some fashion, this may ultimate ly require a renewed state investment to build affordable housing for students and for lower-and middle-class families in general. UC alone does not have the resources to fully address this vexing problem. California lawmakers should also consider increasing the maximum lower-income students can receive in the Cal Grant program, specifically targeted to help with rising living costs.
Our analysis reinforces the reality that the US is in a relatively new and not yet completed transition from a network of public universities with relatively robust public subsidization and low tuition and housing costs, to the new world of public disinvestment and an increased focus on funding from students and their families. This has been accompanied by expanding forms of institutional funded financial aid, with tuition being the most substantial funding source. How successful research-intensive universities are in making this transition will significantly influence the nation's socioeconomic mobility rates and, more generally, their economic viability.
It is our sense that the ability to pursue the progressive tuition model will determine the financial viability and quality of the University of California system in the future. UC is mandated to grow in enrollment and programs with the California population, to support socioeconomic mobility, and help meet the changing labor needs of regional and local economies. At least, that is its historic social contract. Yet this expansive mission was formulated on the foundatio n of a continuous rate of state investment. Without the prospect of a significant reinvestment by state government, or a dramatic federal investment (an unlikely scenario in today's political climate), increasing tuition needs to be one part of a revised funding model for California public higher education. 
